Background: the objective was to test the feasibility of cholesterol guidelines for Dutch general practitioners (GPs). Knowledge and favourable attitudes are fundamental to the adoption of these guidelines and need to be optimized for the successful implementation of the guidelines. The effect of a programme designed to improve these basic requirements was assessed and the barriers to change were investigated. Methods: the cholesterol guidelines were distributed to 32 GPs in 20 general practices. The study was conducted as a randomized controlled trial with a six month intervention period. The programme for improvement consisted of group education, feedback on performance and face-to-face instruction on location. Results: the GPs increased their knowledge of the guidelines significantly after the educational session, but their score decreased to a lower level than the mean score of the control GPs at the follow-up. The level of agreement with the guidelines was already rather high at the baseline and remained comparable for both groups at the follow-up. The GPs' opinion of the feasibility of the guidelines, in contrast, was rather low at the baseline and remained low at the follow-up. Important barriers to change were the complexity of the guideline algorithm, the amount of time needed for this type of care, the difficulty in performing selective case finding and guidance of diet therapy. Conclusions: an intensive programme for improvement had hardly any impact on the basic requirements for adherence to the cholesterol guidelines. Both the validity of the guidelines and the opinion about the feasibility of the guidelines deserve more attention during the development of guidelines.
T, he Dutch College of General Practitioners established
a standard for hypercholesterolaemia which was published in November 1991.
1 Cautiousness in screening and in drug therapy characterizes the guidelines. The guidelines are based on selective case finding that recommends targeting patients with individual positive risk profiles for coronary heart disease (CHD) for testing and the use of drug therapy for those that do not respond to other interventions. The criteria that were treated in the guidelines to define a 'positive risk profile' are described in figure I . Exploration of cholesterol management by Dutch GPs revealed a significant increase in cholesterol testing during the 1980s 2 and a discrepancy between the usual care and the optimal care according to the guidelines in the period before as well as the period around publication of the guidelines.^ These findings might indicate the difficulties to be expected in the implementation of the guidelines. Simply disseminating cholesterol guidelines has already proved to be ineffective. 5 Nearly 80% of Canadian GPs knew about and agreed with the national cholesterol guidelines, but as few as 5% of them actually followed the guidelines. 6 Studies on implementing a set of preventive guidelines in general practice, applying strategies such as feedback and reminders, show disappointing results on cholesterol screening.'"' Other implementation studies which focused specifically on cholesterol guidelines showed varying results. Therapeutic management of inpatients with hypercholesterolaemia did improve with feedback and reminders. 10 An intense implementation programme led to a small improvement in knowledge and attitudes, 11 and a small change in actual performance. 12 Actual performance did not improve in another trial although attitudes towards and knowledge of the guidelines had been optimalized. 13 Apparently, implementing cholesterol guidelines is a complex process and specific implementation strategies are needed. A combination of several strategies, linked to the barriers to adhering to the guidelines is advocated. *T hree major groups of factors are regarded as affecting behaviour: predisposing factors (e.g. knowledge and attitudes) which predispose an individual to take action, enabling factors (e.g. skills) which enable a particular behaviour to occur and reinforcing factors (e.g. attitudes of peers) which reinforce and tend to maintain new behaviours. 17 The objective of this study was to assess the Target level for serum cholesterol: 6.5 mmol/1 Figure 1 The cholesterol guidelines of the Dutch College of General Practitioners (CHD: coronary heart disease)
effect of a programme for improving knowledge of and attitudes towards the cholesterol guidelines and to investigate the barriers to working according to these guidelines.
METHODS

Study design
A randomized controlled trial was conducted with a follow-up measurement one year after baseline and a six month intervention period in between. The guidelines were disseminated in all the participating practices and implemented in half of these by an intense programme for improvement, die other 10 serving as controls. The follow-up measurement took place three months after the intervention was completed. This three month period widiout action was introduced in order to measure die maintenance of changes rather than immediate effects. In addition, in order to evaluate the barriers further, a crosssectional study was carried out in die intervention group during the six mondi intervention period. The following inclusion criteria were used for participating practices: a practice should have at least one full-time GP, employ a practice assistant and have an acceptable patient registration system and, in die case of group practices, all the GPs of that practice should participate. The GPs were offered financial compensation for participating in the study. Various strategies were applied to recruit practices (notices in the newsletters of as well as personal contacts with the regional (in)formal networks of general practitioners), until 20 participating practices were found. Comparability of the two groups was assured by means of stratified randomization at the practice level, with the following strata: computerized medical information system (yes/no), type of practice (singlehanded/group), and size of practice (<25OO/^25OO patients). Computerization of the patient registration system seems to assist the GP in performing selective case finding. 4 In addition, GPs working in group practices might be more willing to change their practice habits as they are directly influenced by cooperating with colleagues and die size of the practice population might be an indication of the workload of die GP.
The programme for improvement
After an assessment of the usual care, 3 ' 4 which provided insight into possible barriers and needs to working according to the guidelines, a programme for improvement combining various interventions was developed, widi specific implementation strategies. This programme started with the postal distribution of the guidelines widi scientific background material. It was followed by a 3 h plenary session chaired by a local opinion leader one month later. The session consisted of a lecture followed by discussion in small groups and a skill training workshop using imaginary patient cases. The guideline topics for which die GPs had shown a lack of insight were discussed dioroughly. The GPs were provided widi several supportive materials such as consultation registration forms, a desktop flow chart of die guidelines and a sufficient supply of patient education leaflets. The rest of the programme consisted of a five mondi period of recording of consecutive 'cholesterol consultations' by the GPs. The consultation registration forms were constructed in such a way, using inserts with the key items of the guidelines, that the GPs obtained immediate feedback on dieir performance. Therefore, the registration of cholesterol consultations can be looked upon as general and patientspecific reminders.
18 During two outreach visits by one of the authors (TvdW) further education was given. Feedback on performance based on die registered consultations was also provided, which led to face-to-face instruction and further discussion on guideline topics and barriers to change. The only intervention diat die GPs in die control group experienced was die postal distribution of die guidelines widi scientific background material.
Measurements and data analysis
A knowledge test and an attitude questionnaire were developed to measure the effect of the intervention on the basic requirements for behaviour changes. The barriers to change were investigated by qualitative research.
• GP knowledge on cholesterol The knowledge test was constructed by a group of four experienced testwriters. It consisted of 30 keyitems, selected by the authors of the cholesterol guidelines, of the true/false/question mark type. The knowledge test was executed just before and after the plenary session for the GPs in the intervention group and at the practice site for the GPs in the control group and a follow-up post-test was taken during the follow-up. The tests were taken under proper examination conditions. 20 The scores on the test were calculated as the percentages of the correct minus incorrect scores. Differences within and between groups were tested widi the t-test, with a 0.05 level of significance.
• GP attitudes towards the guidelines The questionnaire consisted of nine questions concerning scientific attitudes towards the cholesterol guidelines and 17 questions concerning opinions about the feasibility of the guidelines in daily practice. The effect parameter was the proportion per group of answers corresponding to the guidelines. Differences between groups were tested with the Mann-Whitney U Wilcoxon Rank Sum test (2-tailed significance level p=0.05). A multiple linear regression analysis model was used to control the effect of the intervention for baseline differences between the groups. The variables for which baseline differences were found, the variables used to define the strata and the total mean baseline scores on attitudes and on the opinion on feasibility were included in the model as independent variables. Dependent variables were the total mean scores at follow-up on attitude towards and opinion about the feasibility of the guidelines.
• Barriers to change The GPs were asked in semi-structured interviews during the last outreach visit, which was at the end of the intervention period, what they had experienced as the main barriers for working according to the guidelines and why this was so. In order to support what was said about the barriers with empirical data, the consultation registration forms, which were filled in by the GPs during the intervention period, were analysed by descriptive statistics. This gave insight into the frequency of occurrence of the several guideline topics on the contact level.
RESULTS
Characteristics of practices and GPs
Thirty-two GPs were working in the 20 participating practices. The mean age of the GPs, of whom five were women, was 41 years (SD 7.4 years). Twelve of the 20 practices were computerized, but only in seven practices (11 GPs) was patient-specific medical information recorded in the computerized medical information system. Ten of the participating GPs were working single-handed, while the others were working in 10 practices with one or more partners. The stratified randomization procedure ascertained the comparability of the groups on the practice criteria but there were some differences at the GP level; the GPs from the control group were on average five years younger and had less work experience.
GP knowledge on the cholesterol guidelines
The baseline knowledge scores were slightly higher for the control group than for the intervention group, namely 49 versus 43%. The post-test mean score, at the end of the educational group session, had significantly increased to 74% in the intervention group. At follow-up, the knowledge test score was higher for the control GPs (53%) than for the intervention GPs (51%). The net increase in knowledge was 8% for the intervention group in comparison with 4% for the control group, but the difference was not significant.
GP attitudes towards the guidelines There were no differences in agreement at the baseline (table I) . At follow-up, the degree of agreement had increased for both groups, the increase being a bit higher for the intervention group. This difference in increase was only significant for one topic, namely the guideline about advising the patient to cease smoking first before screening for hypercholesterolaemia. At follow-up, there was 100% agreement with the guideline for selective case finding in the intervention group. Most GPs disagreed with the guideline that the patient should be referred to a specialist in the case of familial hypercholesterolaemia.
The agreement with the guidelines on diet and drug therapy was rather high.
The GPs in both groups showed more or less similar opinions about the feasibility of the guidelines except for two items: a higher belief in the feasibility of continuing diet therapy for another six months and in die feasibility of the advice to cease smoking first in the intervention group compared to the control group at the follow-up (table 2) . The opinion about the feasibility of die guidelines was, in general, radier negative, particularly on organizing a suitable patient registration system, diet therapy and die duration of drug dierapy before check-up. None of the variables in die regression analysis had an independent effect on die results.
Barriers to working according the guidelines
Many barriers were brought up by die GPs at die end of die intervention period. The professional-related barriers in die area of knowledge or attitude (predisposing factors) were a lack of priority for prevention ('I just do not diink of case finding'), die time-consuming nature of die preventive procedures, die trouble bodi for die GP and die patient of repeating die cholesterol test diree times, hesitation to intervene in a patient's lifestyle and doubt about the cost-effectiveness of cholesterol intervention. The professional-related barriers in die area of skills (enabling factors) were difficulties in changing practice routines, practical problems in monitoring die risk profile and feelings of incompetence in guiding patients for diet therapy. Other barriers were not directly related to die professional (reinforcing factors): die complexity of die guideline algoridim, difficulties in changing bodi die practice routines and lifestyle of die patient ('diet dierapy is frustrating, bodi for die patient and die GP'), patients actively demanding cholesterol testing ('I am a doctor, not a negotiator'), interference by cardiologists'/internists' cholesterol management which deviates from die guidelines and lack of cooperation widi diese specialists. During die intervention period, on average 24 (SD 15.4) cholesterol consultations were registered per GP. Nearly half of diese contacts (47%) were related to a former cholesterol diagnosis or dierapy. A case finding situation existed in 25% of die contacts. The cholesterol topic was die main reason for encounter in 9% of die contacts. The GPs' awareness of dieir patients' risk factors is high for a history of CHD, hypertension and diabetes, but much lower for family-related factors such as familial hyperlipidaemia (table 3) . In 290 (75%) contacts a cholesterol test was ordered. This was die patient's initiative in 22% of a: p<0.05 on the difference between groups (two-tailed Mann-Whitney U test) b: p<0.05 on the pre-post differences between groups (two-tailed Mann-Whitney U test) c: p<0.10 on the difference between groups d: p<0.10 on the pre-post differences between groups the cases. Giving diet advice and providing leaflets was done rather often, in contrast to supporting/guiding a patient during the diet therapy.
DISCUSSION
Although there was an immediate effect of the intervention on the GPs' knowledge of the cholesterol guidelines, it did not result in a relevant improvement at follow-up.
In fact a remarkable loss in knowledge was shown only three months after the intervention had stopped. There was little effect on the GPs' attitudes towards the guidelines; the agreement on the main topics of the guidelines was already rather high at baseline and a low agreement at baseline remained low at follow-up for most items. The GPs' opinions about the feasibility of the guidelines in daily practice was in general rather low and the intervention did not have a relevant impact on this opinion. Many barriers to change were mentioned for predisposing, enabling and reinforcing conditions. The large interdoctor variation in cholesterol consultations, the patient's initiative in 22% of the cholesterol testing and the low frequency of guidance of diet therapy are empirical findings consistent with the barriers mentioned.
A lack of power in the study might have left clinically relevant changes in attitudes undetected. Nevertheless, only one of the non-significant improvements in the intervention group approximates a low p-value (p<0.10) during follow-up and none of the comparisons does so in the pre-post difference between the groups. There might be a tendency towards improvement in the intervention group, but the quantity of the improvement is generally low. On die other hand, die few statistical differences might be caused by coincidence, given die fact that over 20 comparisons were analysed. Given these considerations, it is still not very likely diat diere was a strong effect. The strength of the study is die absence of a self-selection bias guaranteed by die random sampling procedure. We also feel that the combination of quantitative and qualitative study designs enriches and deepens die results. The group of participating GPs is probably not representative in motivation for cholesterol-related practice guidelines because of the self-selection of the GPs during die recruitment period. This means, though, diat die barriers to change experienced by diis group of motivated GPs are certainly generalizable to die Dutch GPs. Why did die implementation of die guidelines with such an intense programme for improvement not show an effect on die basic requirements for performance? Apparently diere is more to implementation of practice guidelines dian die behaviour change theories deal widi. Aldiough properly developed guidelines can change clinical practice, 21 die effect appears to be more promising widi specific implementation strategies. It might be a prerequisite for the successful implementation of guidelines widi a controversial character diat die GPs diemselves internalize die guidelines in dieir own localised consensus procedure.
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Considering die large number of barriers to change it is very likely diat die guidelines would have been less complex after internalisation in a local consensus procedure. The preventive character of the cholesterol topic might be anodier explanation. Nearly all or at least a majority of American GPs, 22 " 24 Canadian GPs, 25 and Swedish GPs 26 regarded CHD prevention as an important task. Despite this kind of belief in preventive care, the actual performance on screening for risk factors 27 or on dietary and drug treatment 28 is low. Physicians' preventive care philosophies diverge in intensity and diis influences dieir preventive performance. 29 The role and responsibilities of die GP in die field of prevention are disputed by odiers. Doctors are educated and prepared for investigating symptomatic patients and caring for and curing the sick radier than for keeping healdiy people healdiy. 30 Preventive medicine may disturb this function. Nevertheless, GPs are willing to embrace prevention because fiiey experience a feeling of personal responsibility for the patient with myocardial infarction whose pre-existent hypercholesterolaemia had been unmeasured and uncontrolled. 31132 However, it becomes more and more clear diat a systematic and supportive public healdi approach to professional-, patient-and organization-related barriers to the delivery of preventive services is needed. 33 " 35 And what about external influences on die GPs? The doubling of cholesterol testing during the last 10 years 2 might suggest diat external influences, such as, for example, the demanding patient or marketing activities of drug companies, are playing a major role in die cholesterol screening activities of Dutch GPs. Furthermore, die guidelines might not be good enough. 36 While many GPs believe that good practice is not always necessarily based on scientific evidence,-^ the scientific validity of the guidelines has not gone unquestioned and cholesterol guidelines have been contradictory throughout the years. The ongoing debate about which high-risk groups benefit most by cholesterol screening seems to need clarification by the GP. A higher level of evidence might be needed, accompanied by descriptions of the strength of the evidence, as well as information on cost-effectiveness in the primary health care setting, to convince GPs of the importance of certain guidelines. 38 Guidelines should at least be user-friendly, which, according to the GPs, is not the case with the cholesterol guidelines.
Overall it can be concluded that the programme for improvement had hardly any relevant impact on the basic requirements for working according to the guidelines. It may have been too early to promote the implementation of cholesterol guidelines in general practice, due to the controversial and preventive character of the guidelines. Much attention should be given during the process of development of guidelines to both their scientific validity and their feasibility in daily practice, where the feasibility is directly influenced by the existing conditions for the delivery of preventive services.
